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(54) SOLENOID VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
solenoid valve miniaturizing the body, reducing 
the number of components, and reducing the 
assembling man-hours and manufacturing costs. 
SOLUTION: A non-coating part 13a is formed in 
a spool 30 side end face of a plunger 13 so that 
a position of the spool to the feed current value 
in coil energization is prevented from being 
dispersed without any relation with the 
dispersion of the film thickness of the coating 
film 130. The output pressure of hydraulic oil is 
prevented from being dispersed relative to the 
feed current value so as to enhance the 
accuracy of hydraulic control. The non-coating 
part 1 3b is formed in the counter-spool side end 
face of the plunger 13 so that the assembling of 
the plunger 13 is facilitated so as to reduce the assembling manhour. This 
constitution can also eliminates the post-processing such as polishing and 
wrapping finish for controlling the coating film thickness and securing the 
accuracy. The manufacturing cost can be thus reduced. 
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(57) [Ktt] 

[BUI] ttttt/hSHc br»a*»^:(Si«"r £ <b <h £> 
^n-^ >ygpi 3 ajwas^nri^or, ^ — t* 

^ tf>yf±±tf«©«»lX«:a-^-/ >#&<DZfv 




Mia ^ -Y ii/tc^-r -sfflttjcc <t o Huia pjtt^-*s<fc dwk 

huis ojife^- <bt^ icmrnm? & c t cc j: o aweift<*ii 
^ Kit * pj«ia*t<!: . 

•f :.:#mt*.* - ,-v- w ~- ^w^-J" 

B»E pJtt^©!!!^ ^ ^ 

gPW<btt*RI^Cca9:wen, tufa oJM* <t bu IB pJ»SB» 

i*ss»-rs««^ai. 20 
itcM^nr u& c <t*w«£-r^i«*3g 1 fatsos 

[f»3KB3] BUiBfg 1 -tw > HUlBoJ 

-f > ^«1-C <h {C^rjM^nt^ & c <t 
<h -T £ 18^31 2 f B«<D«»# . 

«ci^is«m f §3*js 2 £ /c« 3 sB*s©«a#. 

awe^»^*tta»»wsfecciRg^^^«^e>^** 40 
1 ©Bse-y-i. 

MIE =1 w ju<cfi&? J: 0 iJiE pJ»HF-*<fc CXiME 

#ftec»g 1* s»2 cos^T-i . 

m la «JS&T- i <t & cc mm#& z> c <h <fc 0 fuia*£f* ii 
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BJiEpJtt^o^ngfc^cxsfriE^ i <om&^<o^m<o— 
&tctmi3ic&wp>ti. fjiBpjub^imiia^ i comfe* 

£ C £ £*Sf» <t -r £ mm??. 

Hysa«r»^<D^s*^«BflgEm 1 ©i^ortso^-r 
n^ffe^cc^^n. mia"sjtb^<*:Buia^ i oas^cb 

[it #31 8 ] ffiriE ?j»T*$«fc ^tuiam 1 ©@^^o- 

^7IB^CDme#o 

^wni3SP 6 & ^ c <!: * «n» <t r ^ m&m mtctzs fats 

[»*3S10] ifffE»2 03-^-f >^»t#«, 
8*yttt9iE»<DSK#. 

[»«3S 1 1 ] BUlB^ 1 >^a5««BUlBoJ 

[if^i2] m&m\<ozi-7-< >#%tm*. mm 
^fiiam i ^ >^t/r<bfuia^2(D^-T--y > 

[000 1 ] 
[0 00 2] 
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[ o o o 3 ] me^-t-mm^r i tc&i^-cu:. a- t y > 

[0 004] £ fc % SM^afllOffiBEtiMttiK(C«l6$ 

i o o*s*oe>nrt^. i^7cc^-^ io 
ffifri o occ*ji»r«, oJUft^-i uto^>s/t i o 

OTCDXir-^T 1 0 3 <t — mcmfrtttf htlX 
l^^2i^i 1 iir(7)3-^ 1 0 4CD*^|5i 0 4a 

tey^ists-* i o l^ie^^nn^o ^"^>^ i-o 

^">>>* 1 0 l<7)J£X:7~;U{BijcD^^r^^ 
1 0 5tC«fci33m3 4vC<,>£. ^>^ + 1 0 1 <OVm 
1 0 1 aSrSfcfctal 0 5r^t^c<L(ao. ?"^> 20 
yt 1 0 1 £3-^ 1 0 4 £#J£«-r*C£€:IW±U 

[000 5] ®7tc^RTm^f l o OKfci^rw:, pjifc 

m^t^-C<D^V'-)\y 1 0 2*^lfe^£C<L0C<£9?lijEE 

1 0 3tC^[nI$ti^:3-Y;H 0 6Cciim^n^C<b^J: 
•3:/5>^ + 1 0 llc^TS«S»3l*£«fcfctal 0 

nmm5\t>t<c£*) 1 o 2**»»-rs^<h«j35 

U A*>#- M08, m^^i<- h 1 0 9 % ? * - F>< 

^#-m oit&unm*- v i 1 1 ©am^ti 

[0006] 

^iWJy^S^yU^^ Ftf 3 40 
0. *fc|g|7CC*vr«»*f 1 0 OlCte^Xte. y'^^v 
+ 10 1 «:3m-r*/c«f)<D««tal 0 5£S*:7-;MM 

[0 00 7 ] ^cr, #-jK7'j>y«:<t5ltSJ 
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[0008] ,hfe<Dt^7 ; ' i je>x^is^"r^>/c^. nj» 
mtfiib^tc ±.^<Dmfy)<± urn ei^ii^^^ 

[0010] CCD<fc ; 5^F I ggi^:^*r^/c^ 
[0 0 1 1 ] 

[ii^M-r ^>/ces?)(D^m] ^rnxomnzm 1 is*k<d 
tc.t^s:J**js±o. pji*T-^mi<DS^^ib-r€> 
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[0013] *^<OIS*3B2ietS^lK^ffC<fc-5<E:. 
[0014] *»0^<Dift5R3a3ieiS©«a^CCj:^<i:. 10 

■^r. lii^^iiT^cim^ — - 
c<L#r^>5 0 

[0016] *»W<Dl»*3S5IBiE<D«fiB^CCj:-6i. 

S0X^3-^^>^«<DBJ«^{c«r^*^&^. b/c 

[0017] **W<![>i»3R3B6 lEiECDSSa^K: £ £ . 30 
lUtt^^SfcJ^S* 1 <Dffl7£.+<DftM<D— ;££/c«:M 

**r£& 0 

[0018] *«wo»*3S7faiS©s«#ecj:* t , 
team 6 n z&m&wtp t>te2>mi<D^-r<> 
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igAOrk, M^«ffi^iAt^C<!:^<miCDri-T-^ > 

[0019] *¥m<ommmB nm<omm^c^ *> t % 
^as^icDr^^^^Abr M^^pa^iAtfC 

[0020] *«^<DIS*3B 9 ffitt<D«ffl£f CC J: ^ ^ , 

^ i cd=i - f - -r > ^ ^ m&fflffifr 6 ^ ^ cor\ 

[0021] ^H^oif^ra i o Ezm<Dmmmc j:^ 

^2<Dr3-f-^>^gm<DMim^--CC-r 
[0022] *:^<Dfi^^ 1 1 ga*&<D«S?PK: 

[0023] ^^m<om^m 1 2 bh«s<o*«#6c <t^> 
^icDn^T*-< >?mM*. mm&m i©a-r ^ 

>ygm<bm20r3-^^ >^SP»i©MB8J:*3 fc'J><* 
^1 CDn-T*^ >^Hi^203-7-^ isvm* 

z>m z \tm 1 <o ^ - f ^ > ^aB»<DR»-ca« ^ n ^> . 
u/c^or, 1^ 1 ya$t*<Djgn^±g Bona 

[0024] 

[^<on«g<D^] Jar. *¥m<r>w&<o%m*7i<'? 



m i nmrn) mQmv&m^m&wmKfflwmmicm 
*¥tw<Dmmftzmm utcm 1 ussw^ia 1 , 02*^ 

[0 0 2 5 ] 'J^rvi/^-f F2 0B, 

[0 02 6] 3-^ 1 2«, ^i&^<hOT<DX:/-;U 

3o*tta»»eficcsfiF-r-sxy-^4-o-iif«s»; * 
r 1 1 ^on^. 

[002 7]^f-^37 1Ul 1 3£tt 20 

£B16<L, ^>^* 1 3 homterf 1 3^Q& 

3IT**«^r*SS2flDlS^P£ 1 7 <h 

-V> (Ni-P) *U £>-^£^l 6 0# 

«^i»j«:*fi»i-r*»rfiia$i 7a^Lrfc^ c<ottfa 
9l7a{c», SBfi-r&Watai 8CcJ;oT^-;UFJ& 

h 1 9»^ntt^ fl 30 
[0 02 8] ^7>^tl 3(D^lItCti, X^r-#:3 
T 1 1 CDUX^Sfl 16i^7>^tl3 <h(D«^^:Rd±*r 

^«t$tirc^o CCDn-^-f >^1 3 Ott. S3&C 

7-^>^13ai k ^2<D^^-T-^>^a5il/TCD 

0«ffiCCKtt»*SKBUr**=3—f--f >^»l 3 a*s<£ 
tfl 3 b^WUC^. *3--f"^>^SPl 3a{t 
at-S^7'-Jl/30©^t7 hg|53 1 (Dtf&mttC^&OX 
*59, ^>ytl3^^3 0<!:%8a«ftll 
+ 1 3<DX^-JU3 Offlto^PWin- 
f ^ 1 3 0<h«*i^^6ntl^ o f$^~ 

f^>^13a^O*13b«, y'^>i?+ 1 3<DM 
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S 

kA#w*u3Ma> 0 

[0 02 9] n-OH 4ttlStjman 8K£^TRfSJBtt 

it&2n£<t. 3-^12, 7 7>'^t 13, 

71 lccj:oT«fi6$nytfift»Isl!SK:«Sm^8Sti, 

-^371 1 <Dg&3lSfl l 7 £^>>>* 1 3 tCDmcM 

%mmtjtfi&£.?z>o 7 7>^ti3Mi(D 

ttfalt&Wl'fZo y'=7^V>* 1 3 (D0 1 ©fc^lpj^ CD 

[o o 3 o ] * «j-^40B, xy'-j\s3o*mtmm 

SfiTOUTC^o X-J-74 0W A^*-F3 
2, i±i^^-h3 3. 7-f-F-r«**#-h 3 4*5^0* 
h3 5*sM?nrt^o A^4<-:h3 2«, 

^ 1/ & U-i~ -r.;i' £ > ^ .r.'.*l-«> ifKJ:.-? xmt& 

snsff«itt3W«A"r«5j<— ft**. hwj*- 1 3 3 

;j<-h*C<fc£ 0 tH^*- h 3 3 Ly 4 - K'<**#- h 
3 4i«ll^l OcD^fgp-C^ilL"C*>0. tt5^=J<— h 

3 3 *»6Sfeffl-r sf^abifto— ■< - * h 

3 4JCiA?n^ V ^ - 2*^.3 6&y * - K/< 

-y^*- h 3 4 <h^ilb~C(,>& 0 gfm^-h3 5^^^ 

[ 0 0 3 1 ] x ? — Jl/ 3 0 tc&iJS U -77 u -/ ^ FflH*p 
> F 3 7 . A^ > F 3 8 . /J^^ > F 3 9 4o 

<fcc>'^+^ h^53 i ^c<z>j©"C^3nrc^ 0 /j^^ 

> F 3 9 tt, A^ > F 3 7 *5<fcc>-3 8 <fc 0 fc^S^/h 
£< , h^53 1 <£«3 fc^fS^#l». 

3 1 [jy^77U7^ F2 0CD^'^>^^ 1 3CO^- 
7-H 3 ai^OC^UTC^CD-C. *^-^3 

0«^>^+ 1 3<Di&#^^^n^y-^4 ort^r 

mm&m?z>o ^->V3 o^'j^tvu^^ fwjcc 
^6nro^^sisMiU'C(D^^ r v>^ r 4 ns. x 
7'^3 0^'j^ryi/y^ F2 o^^tr^ 

[0032] 7^FA'.^i36 «AS^ > F 3 8 t 
/J^^> F3 9 toifflttCfcf&Ztixte*), ^>FCD^ 
CD^CCJ: *yy a- y 9 2 titct^fmm?- 2>ffim& 
mteZ. *<Dtctb. y a- Y^v ?m3 6<OttBE»JS»; 
^•771/^ F^rrS]«:x^-;U3 o^?fffi-r-2>J:5^^ 
ffi-r^o mmfri 0K4ei>T!±j#2n£ifiiE<z>— ap*^ 

Z> 0 X7"-;l,3 0ii, X^gy^KDW^i, n>f 
JH4«:^n^{cJ:*)xf-^37i lK^fe 
*T^^^I^CC c fcO^^>^i' 1 3^X^3 0?: 
n^tit. y 4 - K^'7^M3 §<D#tf£frt>*7-)V3 
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[0 0 3 3 ] A^*~ h 3 2frhltit)&- h 3 3 

2^6m^^- h 3 3^n^>f^ttli:^±iAO, 
JV&&m< test A*rf<~ h 3 2^6ffiM- h 3 3-v 

[0 03 4] 4 tcmfeWft&£ft£C 

X7"^3 0^^7*'J>y4im o£9^1<£>7£* 
r^J^ibT^xt. ^H4 0ai^>F3 8i<Z)^ 
-;U^5<D^>-^^< ^:D^lg4 0 b <tAtl^> K 
3 7 ±<DU- ^g#M<ft£*:tf>, A^-F3 2^6 

f 3 s^mti&ftmi&mtm'pu.- mx*- h 

[003 5]—*. X^-;l/3 O^y-rvi/yY F2 20 

a iM7 > F 3 8 i(D^-;bg^ < ft 0 F*3J!!£4 0 
b iAi7> K 3 7 i©i/^S^< ^^.M, Xt} 
^-h3 2^6^^-h3 3^n^f^?*a^ttA 
U Ul^^-h3 3^6gfm^-h3 5^ti^^Sjtt 

[0 036] io«, n ;n 4 tcii^-r 

0^*J-7Vl/^ F*fa^T;b£IJiiiU ffi^tf 30 
-F33^6^H4T^^i&»cr)rfiEE^^-r^ 0 

1 3#*:/-jU3 OCDV-^7 hSB3 1 ^'J^rvi// 
^ F:^Kt¥T;W*tA-r£o ccDmM^I^CcJ:t)^ 

y4i©fm ft6o'«:^^-F^^^$ti^f^f* 

^» s n £ ^ £ o o ^ 5 li^-c x zf- )V 3 o at* ±-r 

<s 0 i/c^ot, n -ou 1 4^jim-r£m$£ffiK:it^o 40 

TttJ^^- h 3 3^6^ffiT^{^Stir*CD?4EE^M^t- 

[0037] ;*ac. mmfr i o cD^^o^r^'r 
^^^oo^o/c{ig-rx^-ji/3 o«^ih*r^. -r* 

A^tf- b 3 2 <ttH^#- h 3 3 <t#jSiiLA2J* 
- h 3 2 ^6tti^^<- F 3 3-^n^^ii)?ftOlJlcS^^ 50 
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[0038] (2) ^ j )vmwft(,ci6w zftmi&m&mm 
zx -on 4ccm^^n^,m^^Atc^^<b. ^>>> 
+ i 3af-^7 i i t<D?$^czmmm.n\J]& 

X:/-;b3 0£<t&^IjjT£ o -r^xh, A?j**-h3 

2*^^2*1, ^oa^**- h 3 zfrhnmx- V3 5 

Z>ftW)i&<DE.MZ*>a (AmEEtB^) <bft£ 0 

[0039] o) ^ j ^mnmctewzftMi&ftttMffl 

^ ^ ;H 4 tcffi*&2 tl &mfe#S±IE<D C2)<Dtfc«<fc 0 4> 

iXf-^371 1 <tcoracc^DSSfi5K5l**vh3 < 
fttK >^>^ + 1 3fc<fctKx:/-;l>3 1OS01 Ct^t" 

0 3^»«ir^c<t«:a:0. H«^L//cJ:^tc^ D-^4 0 
<DP*3J^I£4 0 a <bAS^> F3 8 , ft 6(WCF*gJ^4 0 
b iA^7>K37 £ &mJ&T 2> is-JV&l<D*s-JV&ifi 

[0 04 0]» 4 ^3iC,W^l^^I<D^^>^ + 

1 3(D^4ocfc?>T^^ffi^®CC^ ^^^fl§<D^--r^ 

1 1 3<D^ffi^^^^-T- y 1 3 0*W 

[0 04 i]l:b^w:fc^rtt, 77>^t l 13^ 

y-Mmmmzm 5^-7*4>#mi 130 ©wotf 

[0 04 2]—*. m lH*SWtC*5t*T». ^^>^ + 
1 3 <D* 3 0 MMfflDCC^n -T- > ^SP 1 3 a # 

M^nrc^or, ^-^^ >^si i 3 ocdj^hcd^ 
ft:*, 04©^^^, m&mmmicMu. ft 

[0043] 3 lHj&fcW^fc^Tte;, y*^>i^ + 

I 3 <DJ5X V"-;UfIlJ^ffi^#3 ^ >ygf5l 3 b3&$^ 
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[0 044] 2<3C££/c, mi mSWU-CfcOTli. ^ 
>ytl SOOMSSoBOBS^aBtc^X + ^^lyr^ 

13afcJ:[>'13b«5nrt^©t', 3-<rw > 

tf *¥<Df£Jn]X£ =1 -T" 4 > ^Ift©^ >^ * tcSte-Tittg 

[0045] «±«w o/c*^©® i mmmdcis^x 

+ 1 3 i X ^-^ 3 0 £ *8«t 
?^>^* 1 3<DAy~->l>3 OPJOS^c^-t" 

>ix* 1 3iXf-^37 1 1 <Di|X??SB 1 6 <t©ff^ 

13 0eMl/T^>, a-T*^ >^M*1 3 OCOMJI^^ 

*tT2>x-7-i\s3 o<Di±Lmm*%^< z-£$m±2ti 
[0 04 6] (m2mmm) i2«fe«^9, hi o 

*5l^r«, ife^fcr&^Ifc-T-i U©«>i^t 2 3 CD 
*V :/^>^* 2 3(D±m^^Wl ©n—fw >^*9$ 

Mi ot©3-f > ^12 3 o^M^nrc^„ £ 

fcH 1 OtC^T<£M<:, 3-f-/>^i230i, Iff 2 
(D^—'r a >#mt± LTCDN i -P©^)o^i 1 6 0 
t<Dfflm* U<hU =i-?w>$TR2 3 0CDM/lt£:t 2 

[0047] t 2 <tx • • • <D 
lT&*D*3. 3~rw>yM2 3 0tt. KJl#:n--rw> 

y«2 3 oife^iii 6 o<bcor«<fc*3^>/h$i^ ^ 

[0048] ^tc. ±ge«fifeO*2H«i««: J:S«K# 
OttUBKoCvr, Hll (A), (B) te^l? (C) * 

jBt»TBMrr*. sii (a) cc^-r<fc^tc. n-rw 

>^JS2 3 0<h56oi*)^l 6 0 icOP^^H^L^C^S 

m^mm<D^m^m<omnm^m^s 0 i ot*iiao 

>^2 3 0<D^<fcO &A£< , feo^ll 600 
^g<£»3 fc/hSO- Z<DtcSb. mil (B) CCtjV*-J:5 

tc. 7^^is+2 3<DrnmM^&^m®$o{*.^~^ 

a >^M2 3 0Ct$fJ££ o -7"^>>^2 343J: 

O'^5 0a»^^i9, 3— >^I2 3 0CDM/P 
fccfcO^^S OOfiStt. 3-f^>^Bl2 30i^o 
#J^1 6 0 iCOral^O^/jN^C^ S«J5 0 7^-ir^ 
>^JJI2 3 0^$lJ££i££kJ::3--7W >^JH£2 3 OCDRg 
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/rc*&£2*i£ 0 CCD/ttfx 11 1 (C) tC^-Tcfc^ 
tc, :/5>^i>2 3coffiI*££blCj;9^j5 Oten-T" 

/c^5 0«EI9tC7n-rSfai^- h 3 5 

[0049] M±Mwotc^mn<Dm2mtemicis{,>x 
10 3, xf-^71 1 *»«'r&»c<fc , 3*>«Ba^3 

-^371 lZffif8 t 'rz>§kJ:*)bWm.&f:Zi,K c<Dtc 
tf> % a-f^>^1230i^o^Il 6 0i©lfflB(C 

-r^/>^l2 3 OdcmZ 0, ^^>^^2 3cr>a^ 
»tc J: *) 50«P-r^> ^012 3 0 Jt £tf T M 

[005 0] 5 602H»Cfc^t«, n-T--Y> 
20 ^I2 3 0« 4 iil^n-f ^ >^12 3 0 i^oti 
1 6 0<fc©RII«<fc0fc/jN3c^"C, SAU/cS«J5 0<D 

[0 05 1 ] £6K£/t. ^2Hlte^fcc^r«, 3- 

[0 05 2] £6&c£/c v ff29gfIMtC**l>Tt2. 

6 0«N i -Pe6o##>6&£cDT\ #>-?£Hl 
SQ<Dmm&%)— KT&ii&K:, 
30 ^Ci^-C^^. 

[005 3] 2£K:£/c. »2S|jfe«(C4Bt>-C«. 3- 
r^>yM2 3 0«-7*^>^^ 2 3co^f|g^Ci'6n, 
^^11 6 0«iR^Pl §<DfamtWWht\*><D~C, 

[00 54]^2IIWt ^>^t2 3<D^*S 
W-Cte. ^^>i^^2 3<D i m^m^cm^-^4>^^ 
40 [ 0 0 5 5 ] ±MZWgt<DmMm~ete. Xr-^371 1 

cdir^i ecDftmmitN i -p«>o^^o/c^^ ^ 

^aj-C«, ^^Jl/^D>(Ni-B)*oi 

A (Cr) &-z>ZW. #B»ttr*ntf^<OJ:^3&»S<D 

[0056] ifcwiojawitij, satseanotts 
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111] #^cDiff 1 lirfi«Wc<fc£^«#£^Tfe©-C 

ess] Jt«wc <t ^rn^co^*^ >^ * z^mmm 

[19 6 ] ffi*0ll^^i-WSr^^ o 

[17] flfe<Dfie*<D^«#^"r»rffia"c*-5>. 

[BIO] 09<DXS03£A^C&£ O * 
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*[0 113 (A). (B) W(C)(t 

i o mm* 

1 1 

12 

13, 2 3 :/^>^* (dTIJh 1 ) 

1 3 a i^-^TA (iKD^-r^OT 

$mm (m i ^si^) 



1 3 b 

1 4 

1 6 

1 7 

2 0 

3 0 

3 1 

4 0 

4 1 

5 0 

1 3 0 

1 6 0 

2 3 0 



#>^#M (82 con 



[@ 1 ] 



13] 



160 130 



30 40a 33 





L 



13 



130 




13a 



13b 



15] 
J13 




[010] 



•T- 

ti 

JL. 



\\\\\\Vf 23Q 



1130 



(9) 



mm 2001-26 3 524 
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^200 1- 263524 
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